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LITHIUM BISOXALATOBORATE, THE PRODUCTION THEREOF AND ITS 
USE AS A CONDUCTING SALT 

The subject matter of the invention is lithium- 
bisoxalatoborate, Li [ <C 2 0 4 ) 2 B] , two methods for the 
production thereof, and the use of lithium- 
bisoxalatoborate as a conducting salt in lithium ion 
batteries. 

At present, lithium hexaf luorophosphate (LiPF 6 ) is 
used as a conducting salt in all commercial lithium ion 
batteries. This salt has the necessary prerequisites 
for use in high-energy cells, i.e. it is easily soluble 
in aprotic solvents, it leads to electro Lytes having 
high conductivities, and it has a high level of 
electrochemical stability. Oxidative decomposition 
first occurs at potentials of > approximately 4.5V. 
LiPF 6 , however, also has serious disadvantages, which 
are mainly to be attributed to its lack of thermal 
stability. In solution, a dissociation Lnto LiF and 
PF 5 takes place, even if only slight, wi ;.ch >:an lead to 
a cationic polymerisation of the solvent; , caased by the 
Lewis acid PF 5 . Upon contact with moisture, caustic 
hydrofluoric acid is released, which, on. the one^hand 
makes handling more difficult, because c: i: it 3 toxicity 
and corrosiveness, and, on the other hand, cm lead to 
the (partial) dissolution of the transition- netal 
oxides (for example LiMn 2 0<) used as cat node material. 
In this way, the cycle stability of the respective 
electrochemical energy store is affectecl 

With this background in mind, intensive efforts 
are being made with the aim of developing al zernative 
conducting salts. As such, lithium salt o wi ;h 
perfluorated organic radicals are being i:est <sd above 
all. In particular, lithium trif luorome l:han-$ 
sulphonate, lithium bis (trif luoromethan€: 
sulphonyl) imide and the lithium methidef , th* most 
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fundamental of which is lithium bis (trii; Luoromethane 
sulphonyl )methide, are to be mentioned. The3e salts 
also have disadvantages, which hitherto prevented their 
use in commercial lithium batteries. The ficst- 
5 mentioned salt does not give the electrolytes produced 
with it a sufficiently high conductivity. Tie last- 
mentioned salts admittedly have a conductivity which is 
equal to that of LiPF 6/ but because of the costly 
production methods are not of interest commercially. 

10 Additionally, the imide has a corrosive effert on 

aluminium sheets, which are used as current iiverters 
in many battery systems. Apart from thi.B, because of 
the high fluorine content of the compounds, inder 
unfavourable conditions exothermal react ions with 

15 lithium are to be feared. 

Lithium organoborates were tested i.u a further 
class of compound for use as a conductir.jf sa,t. 
However, their use in lithium ion battel xes ma not 
seriously taken into consideration because of the low 

20 oxidation stability, the safety problem*; linced with 

the formation of triorganoboranes as we] as their high 
price . 

The lithium borate complex salts [i H l O) I B(OR 2 ) 2 ]Li 
described in DE 19633027 Al represent a i;ubs ::antial 

25 step forward. In this connection, R l and R 2 are the 
same or different, R 1 and R 2 are, if appropriate, 
connected to each other by a single bonci or i double 
bond, R 1 and R 2 may be, individually or jointly, an 
aromatic ring from the group phenyl, naplithyi, 

30 anthracenyl or phenanthrenyl, which can be 

unsubstituted or substituted one to four timas by A or 
Hal, Hal standing for fluorine or chlorine aid A 
meaning alkyl with 1 to 8 C-atoms, which in :urn can be 
halogenised one to four times. 

35 A disadvantage of these compounds is, oi the one 

hand, the stabilities of the non-f luorinated 
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derivatives which, although improved, a::* in no way 
sufficient for the 3V systems required. Thus, for 
example, the unsubstituted lithium-bis [:. , 2- 
benzenediolato{2-) -0,0"] borate(l-) decc aposss when an 
5 anodic potential of 3.6 V is exceeded. This value lies 

clearly below that of the standard conducting salt 
LiPF 6 (approximately 4.5V) . As a result of increasing 
fluorine substitution of the organic radical, the 
oxidation stability rises to a value of approximately 

10 4V for the perfluorated compound. However, these 

values are still lower than in the case :>f the standard 
salt LiPF 6 . The stability of the borates wh wch are 
described, however, increases further because of a top 
layer formation during cyclisation, so ::.iat for some 

15 compounds almost sufficient stabilities are achieved. 

The stable compounds, however, have big!:; molar masses 
(for example 378 g/mol for the perfluor.si.ted catecholate 
compound). Also, the preliminary stage sr. required for 
the synthesis are not commercially available, but 

20 instead have to be produced in a costly way. Finally, 
compounds with CF bonds represent a potential safety 
risk, because they are not thermodynamic allj stable 
with respect to metallic lithium. 

The underlying object of the invention is 

25 therefore to eliminate the disadvantage* of the prior 
art and to develop an electrochemically stakle lithium 
compound which has a good solubility in the aprotic 
solvents used by the battery industry, and clso a 
method for the production thereof. 

30 The object is achieved by the lithium compound 

lithium-bisoxalatoborate, Li [ (C 2 0 4 ) 2 B] , indicated in 
claim 1. The independent claims 2 and 11 ii dicate two 
different methods for the production of lit! ium- 
bisoxalatoborate, claims 3 to 10 and 12 to Z 3 develop 

35 the method further and claim 14 indicates a use of the 

compound lithium-bisoxalatoborate. 



CA. 02336323 2000-12-29 



-4- 

Surprisingly, although it does not have any 
fluorine substituents, lithium-bis (oxala noborate) has 
an excellent oxidation resistance. Thu*3 r solutions of 
this salt in a mixture of ethylene carbonate (EC) and 
1,2- dime thoxyethane (DME) are stable up to a voltage of 
4.6V. 

Furthermore, the conductivities wh:..-:h can be 
achieved with the salt in accordance wit::i tha invention 
are note worthy. Thus, a 0.56 m solution in a 1:1 
mixture of EC and DME has a conductivity of 10.3 mS/cm 
at room temperature. In the usual solv€»at mixture 
propylene carbonate (PC) /DME (1:1), the conductivity of 
lithium-bisoxalatoborate in the case of different 
concentrations was measured (Figure 1) . It :an be 
inferred from the measurement results that with 
concentrations of up to 15% by weight, conductivities 
of up to 14 mS/cm are achieved (see Figv::e 1 . These 
values are at the same level as, or ever, abo'e, the 
conductivities which can be achieved wit h Li >F 6 . Thus, 
for 1 m solutions of LiPF 6 in dimethyl en; rbonate 
(DMO/EC, ll.O mS/cm is achieved. 

The molar mass of 193.8 g/mol is acnittedly 
approximately 27% above that of the LiPi , bi t clearly 
below that of the borates described in I-K 19<;33027 Al. 
This is not problematic, however, because electrolytes 
with lithium-bis (oxalatoborate) are alsc sufficiently 
conductive at lower concentrations (for example 
approximately 0.5 mol/1) . 

The lithium-bis (oxalatoborate) is easily soluble 
in water and in many polar aprotic solvents. In 
tetrahydrofuran (THF) , approximately 42% by weight 
dissolves at 50°C and approximately 30% by wcdght 
dissolves at 23 °C. It has a solubility of at least 15% 
by weight in diethylene glycol dimethyl ethe:: (diglyme) 
and mixtures of diglyme and carbonates. 

According to thermogravimetry experiments, 
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lithium-bis(oxalatoborate) is fully stable a: up to 

approximately 300°C. 

The lithium-bis(oxalatoborate) in ctocoriance with 
the invention can be produced by reacting a Lithium 
compound, such as lithium hydroxide (anhydrous or the 
hydrate) or lithium carbonate or a lithi.um aLkoxide, 
with oxalic * acid or an oxalate and a boron compound, 
such as boron oxide or boric acid or a boric acid 
ester. 

The reaction can be carried out in a solvent, but 
does not necessarily have to be. 

Preferably, lithium hydroxide or lithiutn carbonate 
is reacted with a stoichiometric amount of oxalic acid 
and a stoichiometric amount of boric acid or boron 
oxide in water, for example: 

H 2 0 

LiOH + 2 H 2 C 2 0 4 + H3BO3 > Li[(C 2 0 4 ) 2 BI + 4 H 2 0 

The reaction of lithium oxalate wi::.Li o>alic acid 
and boric acid or boron oxide in water Ls also 
preferred, for example: 

H 2 0 

Li 2 C 2 0« + 3 H 2 C 2 0 4 + 2 H3BO3 > 2 Li [ ( : 2 0 4 ) 2 B] + 6 H 2 0 

The sequence in which the components are added 
does not play a significant role. PreferabDy, oxalic 
acid is placed in an aqueous solution arid the 
calculated amount of lithium base is added, or lithium 
oxalate is mixed with the 3-fold molar amount of oxalic 
acid. Subsequently, the calculated amcunt of boric 
acid or boron oxide is added to this partiaMy 
neutralised oxalic acid solution. 

The reaction temperature lies in the r<mge between 
0 and 100°C. 

After the end of dosing, the mixture is heated to 
50 to 100°C for a time and the water ifi then distilled 
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off. When crystallisation begins, the pressure is 
slowly lowered. The final drying take* plaoe whilst 
stirring, at approximately 50 to 150°C Eind •: 
approximately 1 mbar. 
5 A solid product is obtainable which is partially 

lumpy, granular or fine-crystalline so3 :.d depending on 
the drying unit which is selected. 

In a variant of the production method :.n 
accordance with the invention, water is not necessarily 

10 added as the solvent. However, water forms as a 

reaction by-product in different amount!:;. According to 
this variant of the method, it is provided t.hat the 
starting materials are suspended in an organic solvent 
and the water which is released during the j ormation 

15 reaction is removed by azeotropic distil lat: on. All 

solvents which cannot be mixed with water o: which can 
be mixed therewith to a limited extent, which form a 
water/solvent azeotrope and have such a high volatility 
that a subsequent product drying is possible*, are 

20 suitable for this process. Depending or: the 

temperature and stirring conditions selectee, the 
reaction starts spontaneously or is initiated by the 
addition of small amounts of water. Ths resction 
temperature of the exothermic reaction lies between 0 

25 and 150°C. The reaction mixture is subsequently heated 

to boiling temperature, the water of crystallisation 
and reaction water being removed by aze::: tropic 
distillation. Aromatic substances, sucn as benzene, 
toluene, xylene and ethyl benzene, are [particularly 

30 suitable for the course of the reaction and the 

azeotropic dehydration. Thus, for example, when 
toluene is used, the calculated amount of water can be 
precipitated within a reaction of time of approximately 
2 to 4 hours . 

35 The product in accordance with the invention 

precipitates in fine-crystalline, f ree- f: lowing form, 
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completely anhydrous and with good purity. Ct is 
separated from the reaction solvent by filtration, 
washed with an aprotic solvent (for example zoluene or 
comparatively volatile hydrocarbons, such as hexane or 
pentane) and dried in a vacuum and/or at. comparatively 
high temperatures (50 to 150°C) . 

Ethers which cannot be mixed with water, such as 
2 -methyl tetrahydrofuran, for example, cire also 
suitable to a limited extent. In ethereal solvents, 
however, the lithium-bisoxalatoborate iu only formed, in 
impure form, i.e. it subsequently has to be purified in 
a relatively costly way by fractional crystallisation. 

According to a further embodiment of ths method in 
accordance with the invention, the product ii 
accordance with the invention can also be obtained 
starting from lithium alkoxides LiOR and boric acid 
esters B(OR) 3 (with R - methyl, ethyl). In i>rder to do 
this, a lithium alkoxide is mixed with a boric acid 
ester, the corresponding lithium tetraa!. itoxy borate 
Li[B(0R) 4 ] presumably being formed. Thd reaction does 
not necessarily require a solvent, but cm be carried 
out in the presence of a solvent. The ::: taction mixture 
is subsequently reacted with oxalic acid and the 
alcohol component which is released is -amoved by 
distillation. Ideally, those boric aciol esters which 
release as much volatile alcohols as possible are taken 
for this variant, i.e. the methyl compound cr ethyl 
compound : 

solvent 

Li [B (OR) 4 ] + 2 H 2 C 2 0 4 > Li [B <C 2 C ■ ) 2 1 + 4 ROH 

R «= methyl, ethyl 

The alcohol itself (i.e. methanol or et.hanol) or 
an aprotic solvent, such as acetonitrile , can be used 
as the solvent. In this variant of the method, the 
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reaction temperature amounts to 0 to 100 °C, the range 
between approximately 20 and 70°C being most suitable. 
When acetonitrile is used, then, after dist: llation of 
the alcohol which is released at normal or reduced 
pressure, the product in accordance with, the invention 
precipitates upon cooling, in the form of colourless 
crystals, which can be filtered off and cleaned by 
washing with acetonitrile or another volatile, aprotic 
solvent (for example hexane, pentane, diethyl ether). 

In accordance with a further variant oi the 
method, LiB0 2 as both lithium compound and fcoron 
compound can be reacted together with cxalic; acid to 
form the desired product : 
H 2 0 

LiB0 2 + 2 H 2 C 2 0 4 > Li[(C 2 0 4 ) 2 B) + 2 K 2 0 

In accordance with a further production method in 
accordance with the invention, lithium - 
bis(oxalatoborate) can also be prepared, in uprotic 
media directly in fully anhydrous form. In order to do 
this, lithium boro-hydride is reacted in a uolvent in 
accordance with the following reaction equa :ion with 
two equivalents of anhydrous oxalic acid: 

solvent 

LiBH 4 + 2 H 2 C 2 0 4 > Li[(C 2 0 4 ) 2 lO + * H 2 

The reaction is advantageously carried out in a 
solvent in which LiBH 4 has a certain sc i ubi! ity, for 
example in ethers such as tetrahydrofuj :;m ( rHF) . 
Particularly advantageously, those solvents which are 
commonly used by the battery industry J: or t ie 
production of electrolytes are also usihi. In 
particular, polyethers, such as 1, 2-dit:i ?. the «ye thane, 
are suitable. The reaction temperature is not of 
crucial importance. It is limited downwards by the 
viscosity, which rises as the temperature falls. On 



CA 02336323 2000-12-29 



-9- 

the other hand, however, it should not ;::iee too high, 
in order to avoid a reductive attack, possible in 
principle, of the hydride on the oxalic acid or 
lithium-bis (oxalatoborate) . In general; th<i 
5 temperature range between 20 and 50°C ie mot;t suitable. 
The course of the reaction can be followed nimply by 
observing the formation of gas. 

In. the following examples, the subject-matter of 
the invention is explained in greater detail,. 

10 

Example 1: Synthesis of Li[(C 2 0 4 ) 2 B] from lithium 
hydroxide, oxalic acid and boric acid it. water with 
subsequent total evaporation. 

15 252.14 g (2.00 mol) oxalic acid dihydra::;e ard 23.94 g 
(1.00 mol) calcined LiOH were dissolved in 1500 g 
distilled water. The temperature rose :.d approximately 
30°C and a clear solution formed as a result of the 
heat of neutralisation. Within 15 minuses, a solution 

20 of 61.83 g (1 mol) boric acid in 1300 g ,*ater was then 

added (no visible exothermy) . The solution was then 
concentrated by distillation at normal pressure. 
Within approximately 3 hours , 2165 g wauar were 
distilled off. The bottom temperature t; Hereby rose to 

25 104. 2°C; crystals precipitated out of the colourless 
solution. A further 450 g water were d;. stilled off, 
and the remaining suspension (411 g) waii placed in a 
porcelain cup and put in a vacuum shelf dryer for 
complete evaporation. After vacuum dry:.:\g for 24 hours 

30 at 100°C, 184.8 g (95% yield) of a colon. rlesi granulate 
were obtained. 
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Analysis: 





found 


theory 




% 


mol, normalised 
to B « 1 


% 


! mol, normalised 
;o B = 1 


Li 


3.68 


1.06 


3.58 


1 


B 


5.4 


1.00 


5. 58 


1 


C 2 0< 


85.6 


1.95 


90.8 


2 



NMR data: 5 n B (THF/C 6 D 6 ) : 7.70 ppm « 28 Hz 

5 13 C (THF/C 6 D 6 ) : 159.1 ppm 



Example 2: Synthesis of Li [ (C 2 0 4 ) 2 B] from lithium 
carbonate, oxalic acid and boric acid in toliene with 
subsequent azeotropic water separation. 



126. 07g of oxalic acid dihydrate (1.00 mol) ,ind 30.98g 

!5 of (0.500 mol) 99.8% boric acid were suspended in 600 

ml toluene in a 2 1 four-necked flask with thermometer, 
Teflon-blade stirrer and water separator Alter 
heating to 60 °C, first of all approximately ! g of 
Li 2 C0 3 were added using a solids dosing balb. Within 

20 half an hour, no significant formation c! ga:i could be 

established. Thereupon, 3.63 g of H 2 0 w-iire cdded with 
a syringe. The reaction now began imraedi ate:.y, with 
strong formation of gas (2 1 in 5 minute;!::) . Within 5 
minutes, the remaining amount of Li 2 C0 3 Mn total 18.50 

25 g = 0.250 mol) was added. 6.19 1 of gan (= 251 mmol, 

100%) were thereby formed. The reaction mixture was 
then heated to boiling point and refluxed for 4 hours. 
Already after 20 minutes, 57.3 g of wate* (= 81% of the 
theoretically expected amount) had precipitated. 

30 Because the solid was baking strongly, it: wa«< cooled 

briefly and the reaction mass was scraped of i' the flask 
wall with a spatula. After 4 hours of refilling, no 
more water precipitated (in total 72.0 g = 131 % of the 
theoretically expected amount) / the yellowish 
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suspension was cooled and filtered usinc a g .ass frit. 
The cream-coloured, fine-crystalline sec.:..men ; : was 
washed twice with hexane and first drieo at ::oom 
temperature to constant weight (97.4 g * 100.5 % of the 
5 theoretical yield) . As result of vacuum drying for 4 
hours at 90°C, 0.2 g of residual moisture wan removed. 

Analysis: 

NMR data: 6 n B (THF/C 6 D 6 ) : 7.70 pom 

10 

Example 3: Synthesis of Li [ (C 2 0 4 ) 2 B] fron litiium 
hydroxide, oxalic acid and boric acid in tol lene with 
subsequent azeotropic water separation. 

15 8.70 g (125 mmol) of B 2 0 3 (dried at 300°O in a drying 

pistol) and 63.04 g of (500 mmol) oxalic: aci I dihydrate 
were suspended in 300 ml of toluene in <i 500 ml four- 
necked flask with KPG stirrer, water separator and 
thermometer. With the addition of 10.3" g (250 mmol) 

20 LiOH'H 2 0, the temperature rose spontaneously to 39°C. 

The azeotropic water separation began irirnedi itely after 
the boiling point was reached, and with:.:i 16) minutes 
delivered 30.2 g of water (= 96% of the theoretically 
expected amount) . Because the reaction prodact stuck 

25 to the flask wall, it was twice cooled islighcly and the 
product was scraped off with a spatula. 

Yield: 49.9 g of beige powder = 103% of the theoretical 
yield. 

30 

Example 4: Synthesis of Li [ (C 2 0 4 ) 2 B] fro r lithium 
carbonate, oxalic acid and boric acid i::> 2-irethyl 
tetrahydrofuran (2-MeTHF) with subsequent azeotropic 
water separation. 

35 

252.14 g of oxalic acid dihydrate (2.00 mol) and 61.83g 
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of boric acid (1.00 mol) were suspended in 
approximately 0.8 1 of 2-MeTHF and heated to 40°C in 
the same apparatus as in Example 2. 36.95 tj (0.50 mol) 
of Li 2 C0 3 were then added in small amounts. To 
5 accelerate the reaction, 2 x 1.5 ml water was sprayed 
in. The formation of gas took place relatively evenly 
and produced approximately 255 mmol witLin one hour. 
Refluxing was carried out thereupon, for 13 hours. 
After 5 hours, the theoretically expected amount of gas 

10 had escaped; the solution was intensely yellow in 
colour and a total of 120.6 g of 2-MeTHF-sat urated 
water precipitated in the water separator («: 114.2 g of 
pure water « 83% of the theoretically €;xpec:ed amount) . 
After 14 hours' reaction time, the yellow suspension 

15 was cooled and filtered by way of a G3-£rit. 

Analysis of the filtrate: 
Filtrate: 1221 g, intensely yellow 

NMR data: 6 U B (2-MeTHF/THF) : 20.4 ppm 1< M » : 05 Hz 24% 
20 7.66 ppm L[(C0 4 ) 2 B] 65% 

5.25 ppm o 9 2 Hz 11% 

The product was subsequently freed from the solvent and 
crystallised out of THF/diethyl ether. 

25 

Yield: 83.3 g - 43% of the theoretical yield 

Analysis of the product: the crystallis ate dissolved in 
THF now only shows the n B-NMR-signal at 7.7 ppm 

30 

Example 5: Synthesis of Li[(C 2 0 4 ) 2 B] fror lithium 
methoxide, oxalic acid and trimethyl borate in 
methanol . 



35 



4.97 g of (131 mmol) lithium methoxide were dissolved 
in 119 g of methanol, and at 30°C, within 10 minutes, 
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and there was mixing with a solution of :..3.5L g of (130 
mraol) trimethyl borate in 30 g of methanol . The 
internal temperature thereby rose to 37 c 0; the reaction 
solution was clear and colourless, 23.4 0 g (260 mmol) 
5 of anhydrous oxalic acid were added to this solution 
all at once. The reaction mixture thereupon briefly 
turned curd-like (approximately 10 seconds), in order 
then to turn into a slightly viscous, mi LJcy ; suspension . 
No exothermy could be established. The reac ;ion 

10 mixture was boiled at reflux (66.6°C) fc::: 45 minutes 

and, after cooling, was decanted from ar. ext remely 
finely dispersed soft solid (the solid could not be 
separated with a G 3 glass frit). The total 
evaporation of the clear decanted solution o:i the 

15 rotation evaporator produced 23,71 g of a greasy solid. 
Taking into account the decantation loss , th .s 
corresponds to 25.4 g « 101% of the theoretical yield. 
In the rotation evaporator, small amount » of a 
colourless sublimate were observed, which di>i not 

20 produce a ll B-NMR signal and dissolved in water with an 
acidic reaction, which points to oxalic acid. The soft 
drying residue was not completely soluble in THF. The 
THF-soluble portion, however, only showed a *B-NMR 
signal at 7.7 ppm, which comes from Li [ i C^O^ 2 B] . The 

25 . residue was digested with the approximately >-fold 
amount of THF, filtered and evaporated. During 
evaporation, a greasy product resulted, whiei became 
increasingly dark in colour. After separation of the 
solvent, a colourless solid began to sublime off. 

30 

Yield (partly oily): 16.8 g (= 67% raw ;;:irodvct) 

The raw product was subsequently cleaned by 
recryst alii sat ion out from THF/diethyl €:i;her. 

35 

Yield: 10.2 g = 40% of the theoretical yielc.. 
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Example 6: Synthesis of Li[(C 2 0 4 ) 2 B] from Li BH 4 and 
oxalic acid in THF 

68,06 g (0.756 mol) of oxalic acid, dried a: 120°C for 
two hours, were dissolved in 120 g of THF a:id cooled to 
-5 °c in a 0.5 1 double -casing reactor. A nolution of 
8.10 g of LiBH< (0.372 mol) in 49.2 g of THF was added 
to this solution within 70 minutes. 22 6 1 of gas 
(0.93 mol = 63% of the theoretically expected amount) 
were thereby given off. It was then quickly heated to 
boiling point. Approximately a further 8 1 of gas 
thereby escaped. After 45 minutes' boiling at reflux 
(66°C) , it was cooled to 24°C, a sample was taken and 
3.3 g of LiH were added. 2.81 1 of gas (= L16 mmol) 
were given off. The suspension was filtered , with 
300.3 g of clear filtrate precipitating, Tie filtrate 
was then evaporated on the rotation evaporator to 
constant weight. 47.6 g (66% of the thsoret ical yield) 
of a white powder were obtained, which for the purpose 
of purification still had to be recryst-iLlised. 

Analysis: 
NMR data: 

6 n B (sample before LiH addition): 9.7 ppm C 2%) ; 
7.7 ppm (68%) 

5 U B (filtrate before evaporation): 9.7 ppm 7%); 
7.7 ppm (88%); 5.2 ppm (5%) 
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Clftiftiq 

1 . Lithium-bisoxalatoborate , Li [ (C ;i 0 4 ) < B] . 

2. Method for producing lithium-bisoxalatoborate, 
Li [ (C 2 0 4 ) 2 B] , characterised in that a lichiuir compound 

5 is reacted with oxalic acid or an oxalate and with a 

boron compound. 

3. Method according to claim 2, characterised in 
that the reaction i6 carried out in a solven:. 

4. Method according to one of cla:.:ns 2 to 3, 

10 characterised in that the lithium compound ia LiOH or 

LiOH-H 2 0 or Li 2 C0 3 or lithium oxalate or LiOP (with R - 
methyl, ethyl) . 

5. Method according to one of cla:.ms 2 to 4, 
characterised in that the boron compound is ooron oxide 

15 B 2 0 3 or boric acid H 3 B0 3 or a boric acid este:: B(OR) 3 
(with R = methyl, ethyl) . 

6. Method according to one of claims 2 to 3, 
characterised in that LiB0 2 is used as the lr.thium and 
boron compound. 

20 7. Method according to one of claims 3 to 5, 

characterised in that the solvent is wat er o:: an 
alcohol with 1 to 5 C atoms or an organd;: so . vent which 
cannot be mixed with water or can be mi>:ud therewith to 
a limited extent and which forms an azectropu with 

25 water. 

8 . Method according to one of clad ns 3 to 5 and 
7, characterised in that lithium hydroxide o:: lithium 
carbonate or lithium oxalate is reacted with oxalic 
acid and boric acid or boron oxide in tie. ra^io Li + : 

30 oxalate: B 3+ « 1:2:1 and in the presence of water. 

9. Method according to one of clad r is 3 to 5 and 7 
to 8, characterised in that lithium hydroxide or 
lithium carbonate or lithium oxalate is reached with 
oxalic acid and boric acid or boron oxide in the ratio 

35 Li*: oxalate: B 3+ « 1:2:1, an organic solvent which 

forms an azeotrope with water is added to tha water- 
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containing reaction mixture and the water ii3 removed 
azeotropically . 

10. Method according to claim 9, characterised in 
that the organic solvent which forms an azeotrope with 
water is benzene, toluene, xylene or ethyl benzene. 

11. Method for producing lithium- 
bisoxalatoborate, Li ( (C 2 0 4 ) 2 B] , characterised in that 
LiBH< is reacted with oxalic acid in an aprctic 
solvent . 

12. Method according to claim 11, characterised 
in that the aprotic solvent is an ether or £i polyether. 

13. Method according to claim 12, characterised 
in that the ether is tetrahydrofuran (TUP) or the 
polyether is 1> 2-dimethoxyethane. 

14. Use of lithium-bisoxalatobora::e, I.i [ (C 2 0 4 ) 2 B] , 
as a conducting salt in lithium batteries. 
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